PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001— 191412 

(43)Date of publication of application : 1 7.07.2001 



(51)Int.CL BZ9C 65/02 

A61M 39/02 
A61M 2 5/00 
B23K 26/00 
B23K 26/18 
// B23K101 :04 



(21) AppIication number : 2000-002317 (TDApplicant : ASAHI INTECC CO LTD 

(22) Date of filing : 1 1 .01 .2000 (72)Inventor : MIFUNE HIDEO 

IKEGAYA TSUNEHIRO 
KATO TADAKAZU 



(54) METHOD FOR WEUDING HOT-MELT SYNTHETIC RESIN 



(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease accuracy of light condensing 
and focusing of irradiation light and to accurately position a fine object 
for welding in welding a synthetic resin. 

SOLUTION: An objective site 400 for joining between an outside pipe 
200 consisting of a transparent nylon being a light transmitting synthetic 
resin and an inside pipe 300 is coated with a light absorbing mar+cer 104 
and it is irradiated with a visible light containing largely waves In the 
region of unfocused infrared/far infrared rays as a light L for heat 
generation. The light L for heat generation passes through the outside 
pipe 200 and is only absorbed at a part coated with the light absorbing 
marker 1 04 to generate heat and the objective site 400 for joining is 
welded thereby. As only the objective site for joining can be heated only 
by coating accuracy of the light absorbing marker 104, welding with good 
accuracy can be performed. As other part is not heated, even for a fine 
joining object, flexibility is not spoiled. 
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3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It sets with heating of a contact part to the joining approach of the synthetic resin which can be 
welded mutually. Light transmission nature synthetic resin is used at least for one side as synthetic resin for 
junction. Apply the coloring paint for light absorption generation of heat to the contact side of the part for 
junction of said synthetic resin for junction beforehand, and said synthetic resin for junction is made to contact. 
The joining approach of the thermofusion nature synthetic resin characterized by welding the contact part of 
said synthetic resin for junction by irradiating the light for generation of heat to a field including said part for 
junction of sard light transmission nature synthetic resin, and making the spreading film of said coloring paint into 
the light absorption exoergic section by said light for generation of heat. 

CCIaim 2] Said synthetic resin for junction which has said part for junction It is the Sotoji detonator, while it 
consists of inside tubing and outside tubing which have been arranged in and abroad and said outside tubing 
consists of light transmission nature synthetic resin at least. While applying said coloring paint beforehand 
intermittently succeeding said part for junction of the peripheral face of said inside tubing, or the inner skin of 
said outside tubing The joining approach of the thermofusion nature synthetic resin according to claim 1 
characterized by irradiating said light for generation of heat from the abbreviation periphery side of said outside 
tubing, and welding said outside tubing and said inside tubing. 

CCIaim 3] The coloring paint is applied to the part for junction of the front face of said inside tubing of the Sotoji 
detonator while the coloring paint was made to apply and contact said part for junction. Extrapolate the cylinder 
part material of light transmission nature on the outside of said inside Sotoji detonator, and said light for 
generation of heat is irradiated. The joining approach of the thermofusion nature synthetic resin according to 
claim 2 which carries out the pressure welding of said part for junction according to the extended force 
accompanying release of the internal distorted stress stored in the creation time of inside tubing at the time of 
generation of heat of said part for junction, and is characterized by welding said outside tubing and said inside 
tubing. 

[Claim 4] The cylinder part material of light transmission nature is extrapolated on the outside of said outside 
tubing of a field including the considerable part of said part for junction. The joining approach of the 
thermofusion nature synthetic resin according to claim 2 characterized by welding said outside tubing and said 
inside tubing by decompressing the gap section of impression or said inside tubing, and said outside tubing, or 
the gap section of said inside tubing and said cylinder part material for internal pressure in said inside tubing at 
the time of the exposure of said light for generation of heat. 

[Claim 5] The joining approach of the thermofusion nature synthetic resin according to claim 2 characterized by 
inserting redding which extrapolated the cylinder part material of light transmission nature on the outside of said 
inside Sotoji detonator, and was made to deform into it into said inside tubing, pressing the section concerned of 
said part for junction according to the spring pressure force of said rodding, irradiating said light for generation 
of heat, and welding the part for junction. 

[Claim 6] While inserting a core material inside said inside tubing, extrapolate the heat— shrinkable tubing of light 
transmission nature on the outside of said outside tubing. Or the heat— shrinkable tubing which applied the 
coloring paint for light absorption generation of heat intermittently arranged annularly succeeding the peripheral 
surface Extrapolate on the outside of said outside tubing so that the spreading part of said coloring paint may 
have consistency to said part for junction, and said light for generation of heat is irradiated. The joining approach 
of the thermofusion nature synthetic resin according to claim 2 characterized by compressing said part for 
junction by contraction of said heat— shrinkable tubing, and welding said inside tubing and said outside tubing. 
[Claim 7] It sets with heating of a contact part to the joining approach of the synthetic resin which can be 
welded mutually. Using the light transmission nature synthetic resin which can be mutually welded as synthetic 
resin for junction, adjust the part for junction for these light transmission nature synthetic resin, and 
superposition and the light for generation of heat are irradiated from one light transmission nature synthetic- 
resin side. The light absorption heating element which absorbs said light for generation of heat to said part for 
junction of said light transmission nature synthetic resin by the side of the direction of radiation of said light for 



generation of heat and an opposite side, generates heat to it, and holds this heat is made to contact. The joining 
approach of the thermofusion nature synthetic resin characterized by carrying out heat transfer of the 
generation of heat of this light absorption heating element to said part for junction, carrying out melting of said 
light transmission nature synthetic resin, and joining. 

[Claim 8] A narrow member constitutes said light absorption heating element, and said light absorption heating 
element is supported from the cross direction by the light transmission nature member which generation of heat 
by the thermal diffusion nature member or light absorption which diffuses generation of heat by light absorption 
by heat conduction cannot produce easily. By making said light absorption heating element contact said part for 
junction, and making said thermal diffusion nature member or said light transmission nature member contact the 
adjoining part of said part for junction The joining approach of the thermofusion nature synthetic resin according 
to claim 7 characterized by giving a temperature gap to said part for junction and said adjoining part at the time 
of the exposure of said light for generation of heat. 

CCIaim 9] Said each light transmission nature synthetic resin which has said part for junction The core material 
which is the Sotoji detonator while consisting of inside tubing arranged in and abroad and outside tubing, and 
compared said light absorption heating element by said thermal diffusion nature member or said light 
transmission nature member The joining approach of the thermofusion nature synthetic resin according to claim 
7 characterized by making said part for junction acijust said light absorption heating element by the inside of said 
inside tubing, making it contact, arranging, irradiating said light for generation of heat from an abbreviation 
periphery to said part for junction, and welding said inside tubing and said outside tubing annularly. 
[Claim 1 O] It sets with heating of a contact part to the joining approach of the synthetic resin which can be 
welded mutually. An agent with ****** is made with ** the part for junction of the synthetic resin for junction. 
Mutually Superposition, The joining approach of thermofusion nature synthetic resin given in any of claim 1 
characterized by contacting a thermal diffusion nature member at a direction— of— radiation [ of said light for 
generation of heat ], and opposite side side thru/or claim 6 they are at the same time it irradiates the light for 
generation of heat from one light transmission nature synthetic— resin side and carries out heating welding of the 
contact part of said synthetic resin for junction. 

[Claim 1 1 ] It sets with heating of a contact part to the joining approach of the synthetic resin which can be 
welded mutually. Light transmission nature synthetic resin constitutes one synthetic resin, the colored light 
absorption nature synthetic resin constitutes the synthetic resin of another side, and superposition and the light 
for generation of heat are irradiated to each synthetic resin from said light transmission nature resin side. The 
joining approach of the thermofusion nature synthetic resin characterized by welding said part for junction of 
each of said synthetic resin by making the exposure side of said light for generation of heat to said light 
absorption nature synthetic resin into the light absorption exoergic section by irradiating this light for generation 
of heat to said part for junction through said light transmission nature synthetic resin. 

[Claim 12] The joining approach of the thermofusion nature synthetic resin according to claim 11 characterized 
by covering except said part for junction of said light transmission nature resin and said light absorption nature 
synthetic resin from said light transmission nature resin side by the cover member which has the slit which 
exposes the part for junction of said light transmission nature synthetic resin and said light absorption nature 
synthetic resin, and welding only said part for junction by the exposure of said light for generation of heat. 
[Claim 13] Said light for generation of heat is the joining approach of thermofusion nature synthetic resin given 
in any of claim 1 characterized by irradiating as the non— focusing diffused light towards said part for junction 
from the source of an exposure thru/or claim 12 they are. 

[Claim 14] Said light for generation of heat is the joining approach of thermofusion nature synthetic resin given 
in any of claim 1 characterized by having many rates of infrared rays and a far— infrared wavelength range thru/or 
claim 13 they are. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view for explaining signs that it is concerned with the 1st joining approach of this 
invention, and joining of the light transmission nature synthetic resin is carried out. 

[QCQvying J^^^ It is an explanatory view for explaining signs that joining of the light transmission nature synthetic 
resin in connection with the 2nd joining approach of this invention is carried out, and the explanatory view for 
explaining signs that (a) makes only a light absorption heating element contact the part for joining, and (b) are 
the explanatory views showing the condition of having arranged the thermally conductive thermal diffusion 
member around a light absorption heating element, 

[Dr awing 3] It is the explanatory view showing the approach to which it is concerned with the 3rd joining 
approach of this invention, and joining of light transmission nature synthetic resin and the light absorption nature 
synthetic resin is carried out, and the explanatory view showing the approach of (a) carryirig out joining of the 
whole light absorption nature synthetic resin and (b) are the explanatory views showing the approach of carrying 
out joining of light absorption nature synthetic resin and the light transmission nature synthetic resin partially. 
nDravying 4!1 It is the outline sectional view of the balloon catheter using the joining approach of this invention. 
LQ.r.^ySf.\DK .^1^ it is the explanatory view showing the joining approach using the heat— shrinkable tubing with which it 
is an explanatory view at the time of using the 1st joining approach of this invention for a balloon catheter, and 
(a) applied the core material and the light absorption marker, and (b) is the explanatory view showing the joining 
approach which used a core material and heat— shrinkable tubing, and (c) is the explanatory view showing the 
joining approach which used glass guide tubing. 

LQ.r.!3fyy\nM 61. I* is an explanatory view at the time of using the 2nd joining approach of this invention for a balloon 
catheter, and (a) is the explanatory view showing the approach which used the light absorption heating element 
and the thermal diffusion nature member for the core material, and (b) Is the explanatory view showing the 
approach which used the light absorption heating element and the light transmission nature member for the core 
material. 

[Drayying 7] It Is the explanatory view of a different approach case from drayying^ 6 which used the 2ndjoinlng 
approach of this invention for the balloon catheter, and is the explanatory view showing the approach which used 
the light absorption heating element and the thermal diffusion nature member for the core material, and used 
heat— shrinkable tubing outside. 

[Pravying 8] It is an explanatory view about the joining approach of the synthetic resin shown in claim 10. 
[Dr awing 9] It is an explanatory view about the joining approach of the synthetic resin shown in claim 5. 
[Description of Notations] 

10 Transparence Nylon (Light Transmission Nature Synthetic Resin) 
1 1 Light Absorption Marker (Coloring Paint) 
1 2 Part for Junction 

20 Transparence Nylon (Light Transmission Nature Synthetic Resin) 
30 Light Absorption Heating Element 
40 Thermal Diffusion Nature Member 

50 Coloring Nylon (Light Absorption Nature Synthetic Resin) 
60 Cover Member 

101 Outer— Tube Annular Joint (Part for Junction) 

102 Innei — Tube Annular Joint (Part for Junction) 

103 Joint Which Inner Tube Inserted into Outer Tube and Outer Tube Weld 
105a Light absorption heating element 

105b Thermal diffusion member 

105c Optical translucency member 

106 Heat— shrinkable Tubing 

110 Outer Tube (Inside Tubing) 

1 20 Balloon Catheter (Outside Tubing) 



1 30 Inner Tube (Inside Tubing) 
200 Outside Tubing 
300 Inside Tubing 
400 Part for Junction 

1000 Joint Which Carried Out Partial Welding of Outer Tube and the Inner Tube at Point or Line 

L Light for generation of heat (visible ray containing many infrared radiation and fat — infrared field wavelength) 
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-ra^l OtOftiJc?:)gf5fii^^<t^-t±^c: ^;6=^^V^o ^ncOcfc 
ate. ^ 3 cOrg«7^?^-eti. ^^^^^^ nz^ 5 O ^m^M 

C00441 Ig]3 Cb) tzi. ^^0^CO^3 cOrg«7^^cO 

{ttic7)rS*^{^j;^^-ro txti. mm-r-Y cn ^ 1 o tcMfe 
1 o tcr^^^-t^^^-a-e. ^go^-^-r a:^ 1 oco^S-a-^^ 

gPfx£ 1 2 ^fefxh^-^-r 5 O tOg^-a-^^gPYit 5 1 .il 

^^^-i±T:Sfe^*:>-i±. ^-ar^^SPfe 12. 51 iilMf^^ 
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imfD^ e> mm -r^xmy i omiio^^ ^mm l ^ mm 
12. 51 • ^m'^'^^i^^mi>^^< . 

to^.^^T^L^. ^^Mm'BM^i 2. 5 1 ^^Cr^^tc 

-r ^ /-£ t ^ v ^ o 
CO O 4 5 J ^^ffi>^L;6=«fi^^^:n^,?::. ^l^ffly^iLti 
^lae 1 g[3^^/-£t:?-^3g3ML.-C. ^^^m^iiL 1 2. 5 1 

tofef^^-^-ra 5 o ^agH^-^-r t=3>- 1 o .^it?3^^^®/c 
^^r^mm-r-^ a ^ i o hi^H^-r-^ xm^ 5 o (7:>mmm 

Co 04 61 ^o:>^^^ mm-^^x=izy \ o ii^i^^-r^ 

!=!>' 5 O ^^>ktf^g|5<AA 12. 51 

^d^sb'^T?^. mBM-^-rm^ 1 OJ^Zf^^^^-^^m^ 5 

f=i6 1 ^m^Mm^ii^iL 12. 5 1 tc@as^^^:^t^-e. 
^M<^^fKiffl7tL^m*^^-r'e>. m^^m.^\MsL\ 2.51 

CO 04 73 f^. J^_h^ 1 ~3 0?^«7a^~I:ti:. a^B^;^ 

COO 4 81 (:^mcommo:>mm2.:> ^-x^^i^ ^^m^m. 
i^-c^i^r^mmmrmrn'O'^^o K4tcfei^^-r. 1 1 ot^ 

1 2 O 1 3 Oti;p^«T?^*9. P^W 1 

3 0ti:5i^Wi 1 o toMi-i^^^a 1 1 1 tf^^mT^^rt-r: 

V^^o ^/c. 1 O O O ti^W 1 1 O .^F^S 1 3 O ^^i^ 

^:=?7-7^ 1 OOtC4BV^-r. 1 1 O ^^^y'U 

:^ 1 2 o i±^^mv^m^^\i 1 o 1 -e. p^m i 3 o 

— 1 2 O ti;P*3WI^^^^-e-g|5 1 O 2 -e. 1 1 O ^ 40 

w 1 3 o i±m L^i^^tc ^ 1 o 3 -u^n^^nmm 

101. 102. 103. 1000 tcBSffl^n-rv^^o 
coo 4 9 1 ii^-F-etj:. ^mmAitm^^]^ 1 o 1 :i^t/p^w 

m^i^m^^l^ 1 O 2 tc4ot:t^^^/l/— -^/Ix 120^ 

1 io^i±[^wi 3 o ^c7:>mmyDf^iii-^i^^'c^ 
-^015 101. 102 tc43v--r:5i-{aijtc<VtM-^^-^^>'U— ^/>t7 
7=— 7"/!^ 1 2 o^^fMijW2 o o. Parnate fitM-r^^^^w 1 

1 03?.tiF^^l 3 O^l^mms O Otc. ^/c. rHSI^^:^ 

m^^^ 1 o 1 :sio^F^W3^4;^i^-a'^P 1 o 2 ^mimm^Mm 50 
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Co o 5 01 1 t?:)f^«75-?*tc j^;g,^:b^^'^ C-^^o 

1) ] _tfs^ 1 cor^«^?5t:&i^ffiL./cJa^tc-oi.--r. la 

5 CO (a) tcS-I?V^-ri^0^-^^o EI 5 CO (a) ^c4ol/^ 

-r. :H<PJJW2 o osLtfp^fflUW3 o oti. v^-r^t.ag0^-^ 
^ t3 ^^Tr. £z -eti. p^m'm 300 co^/^^cT)?^'^^ 

m^BUtLA O O tc^e>:6^Ci67t^llXfei^fflcOfe<^m^^iJ<^ 

n:^tc4ot:t;g,Mmjai3W^ p^{auW3 o o cop^^mijtcti; 

^S:&Hco:S^7b^^J^A.^^. ^/c. iHffliJW 2 O O co^fflij 

tctd;Miix^^^— 1 o Qti^^m^rL^ .^ux^^^— >^ 

1 O 6 tcfc. ytmM.^—:^— 1 O 7 :^)'«^t^tc^|^U-r3^ 

CO o 5 11 jzmm^tt'i—i^<[z^nrcz:iizm~T:-^ i o 
5 ^\s\mm^ }^-cm^^^^:^^^mii^m^^—':^^ i o e 

L >b'«^7tnKiiX~=<' — :^ — 1 O 4 > 1 O 7 tceKiK^^TfilM 
^^-^^^^fsfit 4 o o -eti^^ 2 O O . 3 O O cor^j^ 

?b"«_h^l^-r^g4l^. l^iK^^^— l O 6 ^O^BSKX-^— 
1 o 7<o^=mSf5'^ti. Anf^^^nrcf^KX^^^—T/" 1 

O 6 A'^MXJ^U-r. F«gmiJ^[feJ:6^-:>-rEE:^^*D:^^o e:<0^ 
^Sai^rc^^Z O O. 3 O 0<0®|^>i:\f^^fit4 O O 

CO O 5 21 1 *?)?g«73^lc C^^O 

2) : _hte^ 1 <0?^^7a^^i^ffll-/cSiJ<Or^«75^^tC-0 

EI 5 Cb) til»-:5X^-rg^i0^'r^o El 5 Cb) co?^ 

_hfB r^coij .?:i{Rl^co^xKlg^nL— 37" 1 

0 e^^^i-mmz o o c7)^^Mu^c^^^u-r^.^^7b^7t^Ii5^-^— 
1 O 6 ^aSiil U/cfg^^Tt L ti^^iJ5J^ — 1 O 4 co 

r^^^Jn^-r^o ?g^^^a[3<5i 4 o o :^ 

1 o 6^t>^;s;^i o 5 tii^^^-rv^^/ci6. fe.^B#co^ 

^2 0 0. 3 O 0^;}#^-r^-^'Yl=i>'ti^'^^^ai5fit4 
O O -t:*PBE^^^/ca6. rg^U:fe^^2 0 0. 3 0 0^ 

C O O 5 3 1 [^1 cOfg^Tj J;^^m^^<^ C-^ct) 

3 ) ] ±.mm 1 cr)mm:^r^^mm l./c^ Btc^uco^-^tc 
■oi^^-r. ^5 Cc) tcs-^^i/^-ri^0^^^o isi 5 (c) CO 

n^mBM-r^ vn^m-z:^. \^mm 3 o o (r)^m}'m(^m^M 

mB\^<iL 4 O O l^^^:^^lSit>y^milS.^ — :^— 1 O 4 :^'imt^ 

^l^-Cl±^ ^mmz O O c7:)^mt]C^^±:^^^:^:;^W FW 1 o 
STb^^l^^^. P^#JJW3 O Oc7)p^{HiJtcti<5j^,jm;^^U^l^-^ 
T?. EE^S^^^il^DiiCS'iHaf^cOEEIfi^^Hirl^iS^-t^-r 



J 5 

COO 5 41 ^mmyti^^mmi^i:^ 

O 4 c7)ifP^tc J: O ^g-a-^nf^gl^fit 4 O O cOr^J^^Jb^^^ 
Tc^^. F^{Pjm3 O OcOF^ffiUteiJf±^^m^^O?AA.-e. 

p^{R'm3 o o cop^#ij;6^e^#jj^ 2 o o m\^mio^ n 

^*p;^^cz ^tcJ^-oT. ?^B4L.:^ig'a-^^g|3<ii 4 O O 

o 8 3?:ti:^miJW2 o o ^\^mm3 o o ^o2>mm^mj±r^ 
CO o 5 5 J im 2. comm^jmin ^m^A^m^ c^(^ 

layws o o to Parnate i o 5;6'«#^^^^-ro^^o ."S 

1 O 5 ti. i^ia-^^^tfc 4 O O tcfjfcM^^^r^a-tcti;. 

o 5 a:^'?. m^^m.^\sLA o o jL^i^ogp^tiiti^ m^i^ 

n^mr^^^ a ^e^axfe^^* i o 5 a ^^mM^m.^^ 
*t 1 o 5 b -^ifl^mij e>^^>ic? -5 u ^ co-efe ;g>o 20 

CO O 5 63 1 O 5^IeI^$a^ L^-rieI^^-lJ::&;b'«e 

^.^^T^L^H^Ihf^^^. ^n^KX^I^i*: 1 O 5 a "Z^tiT^ 

{Pjmz o o o:>m^^m.m>i^L 4 o o tc<E3^i^-rAnl^L^-rr^ 

^^>lir^;6^. I^itttfel^gli^ 1 O 5 b fgl^ffi^L^ 
2 0 0. 3 O 0:&AP^L^:&W m^-C^ m^MM^iAl 4 

2) 3 ±M^'m2.commy5m^mm\^r^w\<r>m^iTi'^\^^ 30 
-r. EI 6 Cb) teis-cJo^-ct^H^-r 1^6 cb) comm 
T^-^-eti. 105^ L.-r. m^^^m.^utL 400 t^zf^z 

T^iS&ilKfg^i*: 1 O 5 a /J'^. ^-^^^miL 4 O O IX^OgP 

l.^7^3^3iiii'l*^|5*^ 1 O 5 c -h^^rL^^rtitLm.-^^^ 5 tc. ^ 
PSlJ3^f€^i*: 1 O 5 a ^y^jSi^'l^gl?^ 1 O 5 c "trffi^fflUTb^ ^ 

CO o 5 8:3 _ttB1S;3Sc;6'^— mh:^txrct>e^-z?. i o 

5 ^ le] f ^ ^ [Hjf 5 ^ ^ ^ 7b^^ e> ^M^b^ ^ ^ ^-^-.^cO fg.^ 

ffi7^L^H^^:f^^ ^mm^\^t)^^^^U¥^mw\ O 5 
a tc^iK^^L-rfg^L.. ig-B-^^gpfi 4 o o-eti^^2 
o o. 3 o o i7)rUj^;6^^_b^L'-r?^M4^^7b^\ ^mm^^]^ 

^1 O 5 c -Z?tifgiaffl>^L7b=^^i@L.-rL.^^-r. fS.^L. 
;^i^>o c:^^. ig'^^nf^gP'fit 4 O OTrti. ^I^B^tc^W 

2 O O . 3 O O CO^-^ < t ^ P^^Jje= 3 O O 

O O tC/±^;6'«/ia^ O . 2 O O . 3 0 0^r^ 

*^-tir^ ^:6^-T?^ ?gH4 I^/c^^ 2 O O . 3 O O 
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COOSQJ [^2 ^ :^imrm.^^ C-^^ 

Ml O 5 ^ L.-r. ^g-B-^if^gP^Vl 4 O O tC<itM^;g,gf35^tC 

i*: 1 O 5 a;b-. ^^-a-^^^gr43i 4 O O i;U.^cOgP^tC ti. 15*J 
;^t^^iiBl^:^^^cO.^<:S«cO<^l.^.^*(A^'f^g[3M 1 O 5 }ot>^^ 
tx^^^fiM^^.^ -5 tc. 7^P35xK^l^i*: 1 O 5 a ^^tltgfc 
'f^^M 1 O 5 b -ei^lHiJ;^^^^^^^*^^ -5 L^/c^cD^ffi 
l^^Tl/^^o ^etc^ ^{PJj'g C^'^Vl/— ^) 2 O OtO^^MUtc 
til^xK^m-^^— 1 O 6 ;6=^^J^^rL. I^UX^^^ — v^^l 
O etcti. T^P^iC^-^ — y?7— 1 O 7 ;6^^g**etei3S^L.-r3?.td: 

mtFLm^^mpf^-^rx--^^ ^mm.-^—'tj— i o TA'^M-a-^^f^ 
gi3{i4 o o o<i«tc^^L.-r@H«^^-rt.^^o 
CO o 6 oj :s;m 1 o s^mm^^ i^-cmm^'^^tf^iE^ 
^mmyt l ^mm-r ^ ^ . ytmnsimmi^ i o 5 a 

J; *5 L.-c^ "^co^mi^F^mm 3 o O *5 Zf^ 
mm 2. o o oyim^^^m^<iL 4 o o^^^mi^fjami^-^mm 
:^^^ff^^ m^^m^Mi o 5 b-z:ti. ^mmy^i^^m 

00. 3 o o ^An^i^^t/^o IrIb^jc. ^«x$!S^^— :^i 

O eO^^KX^— 1 O 7 :^^y^^B&li5ll^-Cil5l^l^. m 

CO o 6 13 \:^mmyti^-=>\^^-ci jL^_to7g*ic*3i.^-r 

CO o 6 23 ±.m<7^mj^^\^m-^^'-~<z^mmm'^^^mmz^ 

^ ^ ^in— ^^^^ ^J^L. 

m?^^ Crg^«0. 3;im~0. 7 Aim) m:^/c07 0~8 
O iS • f^pm^^m Q&S: O. 7 (J, m~ 3 , O ft 

m) . 3 . O /A m~ 1 O O ^ m) l^^m 

tb-^-r3m^m^to:^^;6'« 2 ~ 3 <Str>S:-^-r*5*9. tb>f3ti° 
— 3 ;a m~ 4 /A mtc^S:-^ TTO^^o txtc J; ^ 

■r. _tit3^SS<?a-t:t±. 1 7 ox:— 1 8 O^C-et^^^^J:^ 

coo 6 33 ^mmyt^i^-ct^^ mi^^ 
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co^^mmm"^^ mmmi^^^^-^ )\y\^~^^m\^^^^ 

COO 6 4:] i^_t£0^g^tC«^-::>-Cf^*^t^^ i^J 
la 6 tC^L^/c/^Vlx — Z^±}^ — "T-fXy 1 O O tc:fcl^^-r 

t*. ^mmv<m^^^ \ o 1 sio^p^w^^^^^-^^p 1 o 2 

o 1 . p»gw^t^^^gp 1 o 2 o:>^\^m.^-Tso:>mm^^ 
1. 0~1. 5 mmlciEmc<:itH^i6*'«-e^. ^/fc. ^ 

mm^m^^^ i o i ^zs^p^mm^^m^^^ \ o 2 20 

— m^^i^^^-r ::7^tei*3tt-^^fiS^U 
CO O 6 6 1 
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C!^3l :*:^^CD^3£0?g*>3^lcPI^D. T^^^Mt^-a- 

tcfflv^/c^^<7)tf£B^^-t?^'9. Ca) 

-4rmmm-e^K>^ Cb) ti;:S;=Wai^MX^^^n. — >^;&ffii.^ 

^ mi}!^m.'\^^\^i^ ^ ffl I' ^ 73 ^ mm m-c-^ 

1 o mm-r^x=iz^ <i^mm'\^'B^f^mm:> 

20 a^B^^-rni^ CT^^j^-t^-a^^flM) 

3 o m^SL^^mi^ 

4 o 

50 -fe<^^:^-rt=i^/ CT^^nx-nt-a-^^K^^flg) 

6 o m^^^^M 
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1 o 1 ^mmA-^^^m^ (im-^t^m.^uto 

1 O 5 a m^'^^mW 

1 o 5 b mw:m^^u 

1 O 5 c 7^^7^'|*g[5>f^ 

1 1 o cp^^im) 
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4 O o m-^t^^^v^itL 

1 o o o hL\Hm hL^5^^-yL^±mm^^^^7^mm\^r^m 
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